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RE: . ANegheny Power
Simpie Cycle Project
Camet® CO and NOXCAT™ ZNX™ SCR Catatyst Systems
Engelhard Budgetary Proposal EPBOGI9S

Dear Mr. Radovich,

We provide Engelhard Budgetary Proposal EPBS83SS for Engelhard Camet® CO and NOXCAT™ ZNX™ High Temperaturs SCR
Catalyst systems. This s per our phone comversstion and your FAXed request of April23, 1999.

Qur Proposal is based on’

CO Catalyst for 80% CO reduction;

SCR Catalyst for 85% NOx reduclion with ammania sfip of 10 ppmvd @ 15% Oz
8cope aw noled

4°"WG Pressure Orop across catalysis;

We request the opportunily to work with you on this project.
Sincerely yours,
ENGELHARD CORPORATION

Frobioil QL

Frederick A. Booth
Senior Seles Enginesr

'm; Nency ERson - Proposal Administrator
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Raytheon - Allegheny Power
Simple Cycle Cycle Project

€0 and SCR
Engeihard Budgetary Proposa! EP$9$3%

April 28, 1999
ENGELHARD CORPORATION
CAMET® CO CATALYSTY SYSTEM

NOxCAT™ ZNX™ SCR NOx ABATEMENT CATALYSY SYSTEM

Engelhard Corporation ("Engelhard™) offers 1 supply to Buyer the Camet® metal substrate CO System and NOXCAT™
ZNX™ ceramic substrate SCR systems summerized per the technical data and site conditions provided.

Scope of Supply

1. Engethard Camet® CO catalyst in modules with intemnal support frame;

2 Ewumuwmscamhmmmmmdnwfmm:
3 Mm-:mwmmm-bmcomus.mscnmm
4. Ammonia Deiivery Systsm Components - 28% aqueous ammonia Lo skid

BUDGET PRICES:  PerTurbine CO Svstem

- $350,000 $1,030,000
Replacement CO Catalyst §258,000 Replacement SCR Catalyst $ €00,000
WARRANTY AND GUARANTEE:
Mechanical Warranty: One year of operation® or 1.5 years after catalyst delivery, whichevar occurs
first.
Performance Guarantee: Three (3) years of operation® or 3.5 years afler catalyst delivery, whichever
_ ocaurs first. Catalyst warranty ks prorated over the guaranteed life. ,
) Expected Life §- 7 years
SCR SYSTEM DESIGN BASIS:
Gas Flow from: LMS000 Combuslion Turbine
Gas Flow: Horlzontal
Fust: Natural Gas & Oil

Gas Flow Rate (At catalyst face):

Temperature (At catalyst face):

See Performance data - Designed for Gas Velocities within +15% at the rsactor
iniet

Designed for Gas Temperatures must be within +20°F at the reactor Inlet

CO Inist (Al catalyst face): 8ee Performance Data
CO Reduction 0%

NOXx iniet (Al catalyst face): 25 ppmvd @ 15% O;
NOx Reduction ° 3 65%

NH, Siip: 10 ppmvd @ 15%0;
Pressure Drop: 4" WG - Nom,
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FuUEL NG od
TURBINE EXHAUST FLOW, iy 973,080 975,240
TURBINE EXHAUST GAS ANALYSIS, % WT. N2 72.31 71.92
02 1533 15.26
oo 489 8.48
K20 624 s.13
Ar 1.23 1,23
TURBINE EXHAUST GAS ANALYS!S, % VOL N2 72.74 7821
02 1350 13.80
co2 313 4.19
H2O 8.78 8.12
Ar 0.87 0.28
GIVEN: TURBINE CO, ppmvd@ 15%02 3% &3
CALC.: TURBINE CO, lb/hr 3.8 57.3
GIVEN: TURBINE NOx, ppmvd @ 15%02 25 2
CALC.: TURBINE NOx, lohr 38.1 827
) CALC. GAS MOL WT. 28.18 28.52
FLUE GAS TEMP. @ CO snd SCR CATALYST, F (+420) 816 29
S TS s =a_ )
SO CATALYST €O OUT, ppmvi@15%02 72 126
~ SCRCATALYST NOx OUT, ppmvd@ 15%02 e.7s 14.7
NH3 SUP, ppmva@15%02 10 10
CO and SCR PRESSURE DROP, "WG - Max, Nom. 4 Nom. 4
A
COCATALYST CO CONVERSION, % - Non 80.0% 80.0%
CO OUT, /Mr - Max. 8.3 11.5
CO OUT, pprmvd@ 15%02 - Max 7.2 128
80; > 80; CONVERSION, % - Mex. 3% ux%
VOC*™ CONVERSION, % - Min 0% 0%
** VOC - NON-METHANE / NON-ETHANE - 50% SATURATED
CO PRESSURE DROP, "WG - Max. 0.8
SCRCATALYST NOx CONVERSION, % - Min 65.0% 5.0%
NOX OUT, B - Max, 126 21.9
NOx OUT, ppmvd@ 15%02 - Max. 8.76 14.7
EXPECTED AQUEOUS NHA (20% SOL ) FLOW, v 50.0 ns
:? NH3 SLIP, pomva@ 15%02 - Max. 10 10
4 SCR PRESSURE DROP, "WG - Max. 12
o= e —
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NHy/Air dilution skid: Pre-piped & wired (ncluding all valves ang ftings)
Two (2) dilubion air fans, one for back-up purposes
Panel mounted System controls for:
Blowers (on/off/flow indicators) System pressure indicstors
Alr/ammonia flow indicator and controljer Main power disconnect Switch

inside Liner Width A 2ron
Inside Liner Height ®) 199
Reactor Depth - CO and SCR (C) 154"

Ammonia slorage and pumping

Any transitions to and from reactor

Any interconnecting fieid piping or wiring
'-’!._cn-hlqroundnqoquvpmm
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AR other ems not specifically fisted In $c00¢ of Suoply
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